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jj^mt, mmmt p v >?®mk*7r<$mtt p >y 

p 7 SWJW^Si:, c ©flPlSP^® 

tt&an&t p -y * ja«»£sijwr § c t £13® 1 1 

S?p<y*pf£m> 

t> § « 6 ?iWB*we l *jfpnfmttmR 1 1 t m ^-r 

5$ £ **WiBB£*S*fll* 5 4: £ t te, ±E»JW^a 
ti c ©ffi e, ?1MB«IE¥ST»3S « n s » & Pistes 
-5% H£ ? p <y ? HiSia%*iJt»-r 5 C £ %&Wl £ 1 Slit 

i tail© * p -y tm<SL2&Mo 

[I®*«3] JtSE#JW^®tt, A/l£ftfc±ESg#fc: 20 

ffi-3t±iEf5£* p -y * m*¥©^<D»j»fi^«:^ja-r 
5 *ijf§^ a *«s* > ±k* 6 «r KWBwe*ai?«Be s n 
e> ^r««ti:istj* > $ & fW£^*§£«±EW# 
^atc*5tt**ijf#**:#< u a ti^iiWJ 

t#*>J v£ < T * c ftftfflL £ T SH^iR 2 E«® * p -y 
S^'t, fig 6 ^*Vhs^Jg-&«±gBo-/<;*7^*5a 30 

*iH2 3 t^-f n^teffitt®^ p -y tn^m, 
im>m5i ±xsne>€wmt&^»tLx % ±e* 

p -y *a#&Hj^ a^ ai* $ ft 3 M^WPe^ fc*0 
2 p> icZtDmt^Wfo-t Sci:K:«fc?>flB6 t© At $ 

ttfee i:^#fKi:-rS!ljJ<iS2^^L 4 ^-fftrtHcEfc 
©*p-y*f?£&S3o 

imam^ i&mpm.xti^m.. ±eb£*p 40 

•y * *^3Sttfl8"efe s c t j&asrr 3 If 4 ^ P <y * tt<§ 

p y *££tttBS^afc»J£Sft5S£* u >y *©tt 
mic&"3%ft9E.9 p -y ^JaftSM&ftWrs c fcfcftttfc 

[J9#«7] ±E#J»¥Sti, Ayj£ft/c±EM#cD 
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SJB*«6 KE«<0^ o -y ^S4^Bo 
[iS#«8] ±E^PyfH»*Hi^a*^tb^$ft 

fiJ: t) < & o c t (c J; ±ES4^ p -y ^ 

■%W®Ltt 7 ^-rn^cEK©^ P 7 

{cE®<Of P-y^H^So 
[IS** 10] ±E«fWttA*¥8H4» ±E2Sfll^ 
p -y ^ «ffi%g«-T S P^H^K^ UiWfPIMWttflHB 

LTtH^-rssfltiaiiiK^a^iiAstfctn:, ±e 
©jw^ati c ©§fi^Rsa^?ar*a^^ft5§Mran 

tcScJf S4<7 p -y ^«|jft»%«|PJWrs c t *¥fWi£t 
3fS*JS 1 EtK©^ p -y ?f?£SBo 
[ffi**l 1] ±E«W¥att, A7J?ftfc±I2M^ 
tcS-3S±ES£* n v f tH*¥S^O»JIWB***'S 

•T5f«jt#^a^«s^, ±E3MtB«i»si*a-eiBi«n 

5^8F^H*VjN$i,>^tt±EfiJt#?afcfctt5fiJt#«: 
At < t> ±ESmraffi*^tv^li^ttfiJ»«:/jN* < f 

So 

[ISjRIB 1 2 ] ±!2iM{I * p -y * 1S$S^Sff-r 5 HPS 
£fctHL-C±E§miBIHifc UTK3£-TSSffliaPB«llil^ 

ftA^cE«<0^ p -y *IS£gE 0 

cw*« 1 3 ] mmm ?w ^mim^tmm * p 

>y ^tSIS i:S4^7 p v ? (Dmifc$lZ*tm3L? p -y 
fcJSfc ff1*«fcS^S±E?f p y ^fflK»%«6"JWf 

umm 1 4 ] iifiij * a <y * nttft«^-r ssfi ^ a 
-y tmmtnoL'? p y^co^^mn^ a >y 

«4:©S8»*«WiU, co^m^ftfeg^i:, K^^ft 
fefl^^ p <y ^o«fiBKS-5 *±ES4^ p -y ^)Si£a 
*i|ij»-r set % w» 1 1 5 ^ p -y t> r£ 0 

C»*JS 1 5 ] gfifilJ ^ D «y ^ nttft^-r 3Sfll * P 

>y ^mmtn±->tiy tommLzmtn&twy 

fc5MHBPitelS^*±Eflflfe* p -y ^Jlliftttft^JIP-r* 
[0001] 

SSHtetei^T, iM{iffl'J^e>^UJ^ft?.^P-y^1tfg^ 
^ffl UT5MMIrt?aSfll«© * u -y ? Ztvyy- 
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[0 00 2] 

[a*©a«] wmm \ m i Tu-Tt^^h^ 

^--r^^lfv ! i7;l//v;l/f-^f : V7ll)3! (H~> 
'J -X) 7^2^183 WfflffiAB* I 

TUffl^ffl OiSH. 222. 0 ( 1 8 21- 1 8 

» C cOf|Eflfilg§ 1 1 6 HtfJ a y * T» 

ft-T?>*^>^s 13l±M^8§. 14(ia-/U7>f^ 10 

[0003] ±E«eT(*as««^6aia«n* 

>? D 7 ^tiPR^ P C R (program clock reference) , $t 
ilfll'PH&f* * P -v **** S T C (system time clo 

ck) t pf /uTte 0, pcr aaaa-eaa-i"* * o -y * 

T'ifWS^^^^^y^f, S T CtigftiJT'S 

Hl-pifeSo *ftl5 tt±ffi«»a 1 3 -pjRA6tt* P C 
RfcSTC©a*h 1 6(iu-AX7^/WSDl!ll 
4*»6±E«ffi»JWEfflBl 1 Kta*Sn*MII«ET 20 

[0 0 0 4] aicWttfco^TKWr*. gaWK*^ 

rasaa© *s£-r stticaw l 

fi^O'y^1f$a (PC R) 100^*^V^12Cn- 

K-r*. *>»*i 2 aaEffiijaaaa i lamer* 

P C R 1 0 OtfSWf St. ilO«fjST'*'»i' 1 20 
WftT*&3«£*P-y*ti!?$K (STC) 10 Hi«Wg§ 
1 3fcA2i£tt, SiJ@Lfc2#g©PCR 1 0 0i:£DM 

# 1 5*<3Rae>n*. 30 

[0 0 0 5] PCR 1 00«2SfiSB©*ny^1?Kif^ 
l-**7v*®ffi?fcD, S T C 1 0 1 BSftttlQ? 
Dy?TlEJMtt"&#77*<Q<iT'&5©T% PCR 10 
OtSTC 1 0 1 ©Sftli, aaSBO* a y * fcSM 

1"o 0>Rtf, aa»B0*P'y*a»ajM*a8B0* 

□ 2 oh zB#ntf» hwppcri 

0 0O*f >hfflOJfflttl^(i, STC l 0 loa^Vh- 
aoaftHfrJiDZO*^^*:**. LfctfoT, PC 

RiootSTCioi i oawafc^B-emi; 40 
ffir-fentf, pi wist' a 7 y y t sa^isi u-e&s^ 

[0 0 0 6] COiM, PC R l 0 OOSMTTSSte 

a & k & nar , * 7 > £ o a#a^ # a i; tc & o fc £ ^ 
*4ta5aaaaa»fc?i£H»atfHi; , ?& 

-;U7 /U*Rtffija l 4 XWmS. I 6 fcg&£ 

n, aEinaaaa i loaaatfSftu *nfc#^ 

20tttfjjb<g{fcU PCRlOOtSTCl 

o i og^osfk-rsBi^sgKift^-rSo so 
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[0007] pcrio otmm?%n\z±Mv>m\fik 

mOML. M»§§1 3 cotiifj (PCRIOO^STCI 

* -7 y h 7 v 7-r z> atf&aa t m u < & § <fc o tc ttff 
wmmm 1 3 ©aaa&aa-r § c t ic j: o , i^-fsfflu 

4: R Cil&ao^ p v * H ££*t 5 o 
[0 0 0 8] fcfc, at«afcai;a«»<D*P'y*lf£ 
tf&^tl, SiSLtVSttaT*. ffl«, P C R l 0 0 t 

s t c i o i <Dmftit-jz.m (^7-t-y h) zmnt 
5 0 cna, ssk pcri oo%*7>? i 2tcp- 

aosw / Fflu'S:©T\ asaaaaa^n^aaaaf 
nT*stK pcr i Qotfiyy$mt'&*tic?nT^ 

S4iJ^tc^^M^-^4;^§ct9(cS4l3&a 

[0009] mmzftomc*? vv-titmm 

- * ■etiaaoiidSHor - ^ *&m&m-t s^fc , 
K«ftcaaoaaj:of f -^osiaA^s*5nsi:> * 

^fSr- * A^-BtWtc * >y h 7-^7 rtfc t Z £ 0 , 

sh^ 6 issa? n 5 t - ^ oasaoaa^ saa*? 

[ooio] coidtceaiefcae^^ft-rsa 
^ eai»<Daefrte«ko» pcRost^sm 
as>sf, copcRosa^^s^^oasroaa 
t\ a»i 5tiasaafcsaao^p-y^a»aog* 

5 «> jMfsfflij, ^fsffliJiaoisi&aMfc $ e »ca e. 

A6tifca^tTL*0\ lES&^P-y* 

^^LT^L/-ci7P«y^S4«rfT^5«k3^LTl> 
[0 0 1 1] &*5, ^46P>nfc^^/,XD-y K^fJO^ 

aaeaia-ptt»6^4i;, ±EATM«oa, a^ 

tf-f y -y h «k SfiiMT'ti « 6 te* * ft« 6 
[0 0 l 2] 

[f?TOi?& t=t a 4;T?.i»e] i-XJbOJ; 5 
p-y^H^aBTti, #{CjM«^7P-y^7l«ffi (PCR) 

tn^u-y^mm (sto ©a»*jiSHoa»a 

ft Ha tc «t e, -f u - Ax 7 -< Jl $> *s «fe tf f iJW'N A?3 L T 
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[0 0 13] bfrU >M{t7P«y71t8l£:S£7P>y7 

mmomftitmmt p y ttnmvgmmmicitmt ztc 

# © 5 1 jggg f;: -T ?> ili W WK. it m C te f § &® * 5 o 

[0014] Lfctfot, aKftg^rau-efeoTfcas 

#1 5) #H*oTL£S**EI4, BCD-/<X7-f 
;I/^RtfjpJ»*ffli/^Sfca4SlliiJftHffiE 1 6*<tH*«n 
TlSl/*$L<S^ COfzib, iM{§7P-y7tS$R© 
fiaSlfflPHteWJSLT, H«»«CWi6Lfc3i«a*JIWI 
BE^«fe:til*S ti* «fc 5 te, fiSHbSrff 9 &®tf &3 i: 

[0 0 1 53 eaSBO«6<fKJ:0, 7P-y7© 

& is e> am x-r s ^©is b ff %i»s-r s 

ft!K Elite? ov7S£te^lStfa\^S. Ufctf-p 
[0 0 16] 

[^HfcWifcf £fc&<D¥!&] d©^te<&3 7P-y7 

* a £ , mmm tuytm &a*^-r 7 p -y 7 wis 

±BBS£ * a 7 * UJ*^BW 6 HJft £ n& S£ 7 p -y 

7 ©j^a^-ri^ * a «y 7 it w t ©s^fcttw-r s 

e>©±is^teS^t±iES4^ p y 7 ffi*?a©fi4 
7 p y 7 mm&Mm s mm®. £ , c ©sibp^&k: 

WLT»J8Pl!if^«MlW*%A* , r«iiff«fttX*¥iai: 

c ©i&ftistt a^s^ 6 atd s n$ 

WtSW*teS^*±IB*Jffli^ Stt±8SS5fe^ p -y * Hi* 

p -y ^«jfia**jw-r 5 €»©T'fes 0 

[0 0 17] Sfc, ±E«fWttA*^BW» ±ES# 
ftf 5) !f flMfMfi£#® & t t t te , ±RMfli 

* ©ti c ©^ e. rw at?K£ * m *> ar ** 40 

fcS-^tH^^ □ y ?mtii$tzm®?%£ o t te Lfc£>© 
[0 0 18] ±fB*IW#®*V Xt}t£tifc±t£.m 

»teas^J#±8Bfl4 * p -y * m^fgAOMai^^i 
< "T S <k 5 te Lfcfc ©"?»£„ 

[0019] $rc±iBiS"jffli^a*^ A**nfc±iBg«- 

©<gS !)fctn-/U7^ /I/* J&ffl^S* 50 
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ii^te a*7h * 7 ja»a%fi <-rs«t7teLfcfe©i» 

[0 0 2 0] ±IB7P'y7M^ttl^©a^aitl 
Sn5H»©«r ffl^t*©* 6te^©^b^»ttlf5 
Ci:te«J:«5«6r©7C*«*ttUlLl»6€til«i:LTR 

[0 0 2 13 Sfc, ±I5®)^ ! ttttA7l^aa ,i > ±I3S4 
707^ J&KtR-p S C i: 5 7 p >y ^ 

«figKS¥®«rffl A 5 4: 4: «> te, ±IB*I»* Stt C ©S 
£ 7 p >y 7 SStttSaa^^ Ste R^ $ ft § 7 p -y 7 
©«flgteS^tS^7 p -y 7Slifia«r*iJ®l-r S «fc 3 te L 

rcfe©T-fe^o 

[0 0 2 2] Sfc, ±%EfflW^m\ XtiiEtiTzlMm 
±IBS47P-y7t*cfil^^ST?S47P-y7 

t©T'fe5o 

[0 0 2 3] £fc, ±IB7P-y7miI3^#ISi:LT, 
±IB7 p -y 7 g^-ttHi^a*^ ^tx§ M^©B#P^ 

<fc**tttbU C©P#P^b^7b ,i RfTS©<Icfc *9'J^^ < ft 

o fc C t te <fc t) ±8BS4 7 p y 7 a^fc^T'fe 5 1 » 
*SS»«fb*«m¥«*»**fc J: ^ te Lfcfc©T*fe 

[0 0 2 4] Sfc, ±Eirf^«fttA**a^ ±HBH» 
te tofr & ^ffiS'&BaS HPJUiifWttflHR i: U T tB 

^ at* c ©is 6 r ST*ia^ ? n s js e. «f«« 
teg^t ±t3m^©ffl*^-rs <fc ? te Lfct©r*« 

So 

[0 0 2 5] tfc, ±EIM^WttA*¥a*V ±IBiMfI 

7 p -y 7i»«*s<i"r 5raffl*»^ Lmwmttft&ffim 
£LTttit>t%%imffimi£^mzmzz>£?icL, ± 

Pite»o"tS^7 p -y 7«iS[a**Ji»-r * J: o te Lfc t 
©T*fe-5o 

[0026] nts ±mm*m>\ xtitnrc±mm 
^te»^$±IBS47 p y ^m*¥a^o«wfi^*4 
fig-r §fij^#a^<ix 5 <t ? te u, ±iBSfip^PiK^^ 

^#^/J^^ < -T5 J: 9 te tfcfc©T?$.€)o 
[0 0 2 7] ±E2Sffl7 0-y7«««rSM1-Sra 

^a^istt/ct©T-fe?» 0 

[0 0 2 8] ?e>te. d©f|B^(c^57P>y7S473ffi 
tt, )Mffl«iJ7 P>y 7^|}ffia^-riM®7 a «y 71f $gi:S 
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So 

[0 0 2 9] Sfc, C058Wtffft9JO*a-y*||ft35 
ffiti » J * o -y * Htttt«^-r aMfl tuytvmt 

n%.*u>yt<Dm®.&*7Ktn%.ttiv ?®mt<Dmft 

10 

[0 0 3 0] C05^fc«5giJ©*Dy*B£2f 
iM^ffliJ * □ >y * H«ft % ST JM« * o >y 9 HM £ 

[00 3 1] 

lH5SOfl5fig 1 . El 1 ttcO»Wt*^**Py ^SftSt 
E0fSifi0fl3!in**r7Dy2|3-C£5o lttS^f 20 

y*T'&3 0 C©ff£*P-y*tt?H 1 0 ltt, 

2 tffiiggi 1 ©fl£ ? p -y * T'fWf 5 C £ 6 * ©JS 

[0 0 3 2] 3 liiMfi * p >y * Wf83{g#a*5 £tf * n 

KMil OOSSMIfitfctlc, seufeas(3^p«y^ 
tff«l 0 0fc±8B*7>*2fr&litfjSttS?f£*P'y 30 
^ti3$Bl 0 1 t<D&ftl 0 2%*U1U tttfrTSfe®? 

[0 0 3 3] 4lt<KDtiHW®3frt>£ft\ 0 2 (Cg^ f 

[0 0 3 4] ^(Cl/jmcOV^TUiWr?.. CE>?P-y£ 

2 2 tea- F"f So ftfc\ CKOP-KO^i'^yytL 
T©^*ny*ffif«®SiJ*li, iMM^P-v^lfffil 0 

o if mm $ n s * v ^bbsrw + v b 

[0 0 3 5] D-K*tlfc*7>*2<Dfll«fl4^P-y 

p -y ?«fsh 1 0 1 =mmt p -y 1 0 

hLTf8«aUfr&©3f£*nv*fc*9*7>h»)ft 50 
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^©&{l^P-y ^tlffH 1 0 Oi^gEAv-y* 2 
fr60S4*n-y*»il 0 ltt*J«&3lc*5^TSg# 
£ e>n, 2HB«M3 J: tff5£08©* n y vmsm&jRt 
Wm±<0%ft£ LX&ft 1 0 2tftB*j£tt5„ 
[003 6] * fcftflMSttA^ S 5 tt, MtP^S 4 £ 

M# 1 0 2 «fc D9t8l» 1 fcSfrTSWWl* 1 0 4 £ 

»]a*a4T?tt^D-y^««ii»i o 

2^^-rSc 

[0037] um^m 4 T^B!c$ns$ijii{M^ 104© 

fev^Tti, iMWttA*¥a 5 ^ e, A^nsariaiw 
«ptt«« 1 0 5 KS^TWW^a 4 1 0 4 

[0 0 3 8] C CDftiW^a 4 tfn-/U7 -T/l" 

D7^IT*fe5. 2 1 1 0 2^&ffijattftJS^% 

t Ofc-TP-^X^'T^^JaS^ai: LTOP-/<77 

<, 01^1 M^l 0 2©fflta¥t9^i:5t»cO, M^^' 
^LTT^fc^tOftH, 1 0 2 Q&tt&Xfl: 

[0 0 3 9] 2 2 l*±tZu-/iX7 4 fr$Z I ZftLfc 

m% 1 0 2 £ta*ibT5§ii8§ 1 ^©apjwffl^ 1 0 4 

fiRf *f"J»^ST* 5. 2 3 tt»fmttAfl3M8 5 ^ 6 
0*J©il^1t1»$B 1 0 5KlS"5tr, D-;U7^M 

2 i*3«kt;w#¥a2 2icttLr<DWittmmzffi£.-tz 

[0 0 4 0] C<0&o%.®m^®.Afc%MZ>m.ft\ 0 2 

^e>$ijwi^ 1 0 4*^js-rsiiffti, 

H»l 0 2tcWJSUT^£DM»^-^ OH 
AND t SfgffliJcDMI i: * 6 M^i±-^{c ft 5 ) 
ft §J; 3 {cfliggg l cDja^^irafi^^filWl^ (* 
EE) %^fi)c-rs 0 <5ijK.Mi^Pv^tcWLTS4^P 
•v ^7(D* <y y h 7 y 7W£ < % gft i o 2 tfif/uiTA, 
At<ftoTl/>5J:dT*fen^ M»l 0 2<Dtf*frfc 

j»Offl»»«r±tf TSSy p >y ^OJB«**aSffll^ o y 
^Offljfi»fc:ifi^<«fe9H:-r5. S» 1 0 2A^LT 
l>5«Sg (B£*P«y*4:i£ffi*D'y*©«®Sa<E 
C) TH±, fiJ»^S2 2li-^<Df"It#T?P-^X7^;l/ 
^2 1 A^OiS#*«MILTV^SC4:Kft5o 
[0 0 4 1] CCT'n-;U7-{^2 KOmmCD^ 
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So Of 0, S£#l 0 2OB*IHWftft(!ftft«fb*iSLT 

m?z><DT\ zvH&ftmmtkft 02) co^ 

t^fkfci/^^SH&KiiiH-f 3 c i: ft** < > ATjfctt 
(5 L T ffl*«^jWaEft"r S t * ©ftffl togffcti * 
/£6^ft*filfc4a, $fc*'yb*7HK»*B<-f* 

/^XlrSrft-y M?t*<*S£BB, A7J <Mft\ 0 10 
2) ©^i/^tJcftSKiilffl-r*©^ 

ckft^T-tSo 

[0 0 4 2] COD-/^7^/W2 1tt, 2£§fiS8H 

IS#i 0 2fc*8mfceig£iR9l»<*»J&ffi&So BM 

h*7fflifc»«:/h<£ < £: 5 c i:T\ *J8Pd# l 0 4 ft 
fcfcftHcfctK £^fts$e>^T'&??£?P-y*fts&£ 

c fc: T\ l 0 4 tf&ttfcfi* k 3 c i: ft«j<H 

ck£5Jfi&i:-tSo . 

CO 0 4 3] $fc, ±®<D£51CU-AX7 4 )l* 2 1 
«, M»l 0 2<DP$R!]Wl£{fc%&££ftHC-f 

ft>s 0 ufctfoT, [BiJwm^Biizi-rsfc^coij^tcfe 30 

t^Tt>> □-^X7f;l'#£>7J>y h*7JSi&a£A#< 
koT, ifi'MS^i 0 4^H?{c^fb$^ Siyay 

* * □ y * ic t a * < iifie-f s J: 3 tc -r s c t & 
[0044] u±<d£ eaiKoffierottw^, 

X7^l>2 2 KDS&fttttt (*vh#7Ja«») 
? § c tc cfc 0 > «»K« Ufea«J*H*E^ n y 2»JW 
A^fTit* t 5 , C ©«WT?ttilffWttA7j¥S 5 
*»6»JWIMWtt1«B 10 5k LTtfl* c O <fe 9 *p 40 

[0 0 4 5] ^fCf"H#$S2 2<0«ffitCOV>T»iM-r 
So iffifit, »fi8S l 0Jfflira/«'>JHi8«tt*iJ«H8# l o 
4fclStflt0<JLT^So Zoytctb, %mtay?£H± 
ynyy ©Hteftgtf #frftfcf, n >y * fc*f LT 

[0 0 4 6] H 4 «H»»||©«fraWSft%^'t»iWH 
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< cktfnJ&gk&So fcJSU fiJfffcAt < UT ITS 
*5S So $ 5 fcf iJ!#£ At < * S fcfStt LT L S 5 . 

^•j^^t^j^^ < -rntfjasaBEfc^h* < *sfc*t>, s& 

GnSo fcti < LTiTSi: ^7 D-y^*^ 

•rscofc^ra^^So 

[00 4 7] JJLt® J: o tc, a^KSOfiS 5 
W)W»ff r- ^ X ft Hffi^ Ol/ciJifc FS UT, 
m 2 2 OHM^Wtt (*J#) ^^^-T S c i: (c <fc 0 N 
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CLAIMS 
[Claim(s)] 

[Claim 1] the clock which detects difference with the playback clock information 
which shows the frequency of the playback clock outputted from a playback 
clock output means to output a playback clock, and the transmit-clock 
information and the above-mentioned playback clock output means which show 
a transmitting-side clock frequency - difference ~ with a detection means this 
clock difference — the above from a detection means — with the control means 
which controls the playback clock frequency of the above-mentioned playback 
clock output means based on difference Based on the control action property 
information that have an operating-characteristic input means to input control 
action property information to this control means, and it is inputted from this 
operating-characteristic input means, the above-mentioned control means is a 



clock regenerative apparatus characterized by controlling the playback clock 

frequency of the above-mentioned playback clock output means. 

[Claim 2] the above-mentioned operating-characteristic input means - the above 

- the clock regenerative apparatus according to claim 1 characterized by the 
above-mentioned control means controlling a playback clock frequency based 
on the fluctuation information set up with this fluctuation information setting 
means while having a fluctuation information setting means to set up the 
fluctuation information which joins difference and to output as control action 
property information. 

[Claim 3] the above into which the above-mentioned control means was inputted 

- the clock regenerative apparatus according to claim 2 characterized by to 
have a gain means generate the control signal to the above-mentioned playback 
clock output means based on difference, to enlarge gain in the above-mentioned 
gain means based on the fluctuation information set up with the 
above-mentioned fluctuation information setting means when fluctuation is small, 
and to make gain small when fluctuation is large. 

[Claim 4] the above into which the above-mentioned control means was inputted 

- claim 2 characterized by to have the low pass filter processing means which 



takes out the low frequency component of difference, to make high the cut off 
frequency of the above-mentioned low pass filter processing means based on 
the fluctuation information set up with the above-mentioned fluctuation 
information setting means when fluctuation is small, and to make a cut off 
frequency low when fluctuation is large thru/or 3 - a clock regenerative 
apparatus given in either. 

[Claim 5] as the above-mentioned fluctuation information setting means - the 
above-mentioned clock — difference - claim 2 characterized by establishing a 
fluctuation detection means to detect the magnitude of fluctuation and to set up 
as fluctuation information by [ of the time amount rate of change of the difference 
outputted from a detection means ] computing the rate of change further thru/or 
4 - a clock regenerative apparatus given in either. 
[Claim 6] It is the clock regenerative apparatus according to claim 1 
characterized by controlling a playback clock frequency based on the condition 
of a playback clock that the above-mentioned control means is set as this 
playback clock stable state setting means while the above-mentioned 
operating-characteristic input means is equipped with a playback clock status 
setting means by which the above-mentioned playback clock sets up that it is a 



stable state. 

[Claim 7] the above into which the above-mentioned control means was inputted 

— the clock regenerative apparatus according to claim 6 characterized by 
making low the cut off frequency of the above-mentioned low pass filter 
processing means when it has the low pass filter processing means which takes 
out the low frequency component of difference and it is set up with the 
above-mentioned playback clock status setting means that a playback clock is a 
stable state. 

[Claim 8] the above-mentioned clock - difference - the difference set up as the 
above-mentioned playback clock is a stable state when the time amount rate of 
change of the difference outputted from a detection means was detected and 
this time amount rate of change became smaller than a predetermined value - 
claim 6 characterized by establishing a rate-of-change detection means thru/or 7 

— a clock regenerative apparatus given in either. 

[Claim 9] the above-mentioned operating-characteristic input means ~ the above 

— a fluctuation information setting means to set up the fluctuation information 
which joins difference and to output as control action property information — 
having - the above difference — the clock regenerative apparatus according to 



claim 8 characterized by for a rate-of-change detection means to set up the 
above-mentioned predetermined value based on the fluctuation information set 
up with this fluctuation information setting means. 
[Claim 10] It is the clock regenerative apparatus according to claim 1 
characterized by controlling a playback clock frequency based on receiving 
spacing to which the above-mentioned control means is set with this receiving 
spacing setting means while the above-mentioned operating-characteristic input 
means is equipped with a receiving spacing setting means to set up spacing 
which receives the above-mentioned transmit-clock information, and to output as 
control action property information. 

[Claim 11] the above into which the above-mentioned control means was 
inputted - the clock regenerative apparatus according to claim 10 characterized 
by to have a gain means generate the control signal to the above-mentioned 
playback clock output means based on difference, to enlarge the gain in the 
above-mentioned gain means when receiving spacing set up with the 
above-mentioned receiving spacing setting means is small, and to make gain 
small when the above-mentioned receiving spacing is large. 
[Claim 12] claim 10 characterized by establishing a receiving spacing detection 



means to detect spacing which receives the above-mentioned transmit-clock 
information, and to set up as the above-mentioned receiving spacing thru/or 1 1 
— a clock regenerative apparatus given in either. 

[Claim 13] The clock playback approach which detects difference with the 
playback clock information which shows the frequency of the transmit-clock 
information and the playback clock in which a transmitting-side clock frequency 
is shown, and is characterized by this detected difference and controlling the 
above-mentioned playback clock frequency based on the set-up fluctuation 
information. 

[Claim 14] The clock playback approach which detects difference with the 
playback clock information which shows the frequency of the transmit-clock 
information and the playback clock in which a transmitting-side clock frequency 
is shown, and is characterized by controlling the above-mentioned playback 
clock frequency based on this detected difference and the condition of the set-up 
playback clock. 

[Claim 15] The clock playback approach which detects difference with the 
playback clock information which shows the frequency of the transmit-clock 
information and the playback clock in which a transmitting-side clock frequency 



is shown, and is characterized by this detected difference and controlling the 
above-mentioned playback clock frequency based on set-up receiving spacing. 



DETAILED DESCRIPTION 



[Detailed Description of the Invention] 



[0001] 

[Field of the Invention] This invention relates to the clock playback approach 
which reproduces the clock of a transmitting side by the receiving side using the 
clock information sent out from a transmitting side in the equipment which 
performs communication link and broadcast. 
[0002] 

[Description of the Prior Art] For example, drawing 17 is the block diagram 
showing an ITU-T White book and the conventional clock regenerative 
apparatus as shown in advice H. 222.0 (182 pages - 184 pages) of audio-visual 
one / multimedia related (H series) advice collection (February 18, Heisei 7 
foundation method man-day book ITU association issue), and, as for the counter 
to which 11 operates in drawing with a voltage controlled oscillator and the 
playback clock with which 12 is outputted from this electrical-potential-difference 
oscillator 11, and 13, a subtractor and 14 are a low pass filter and gain. 
[0003] In addition, the clock information which reproduces the clock information 
sent out from a transmitting side in the above-mentioned advice by PCR 
(program clock reference) and the receiving side is called STC (system time 
clock), and the counter value of the counter which operates with the clock which 



uses PCR by the transmitting side, and STC are the counter values of the 
above-mentioned counter 12 which operates with the clock reproduced by the 
receiving side. Moreover, the difference of PCR and STC asked for 15 with the 
above-mentioned subtractor 13 and 16 are control voltage outputted to the 
above-mentioned voltage controlled oscillator 1 1 from a low pass filter and gain 
14. 

[0004] Next, actuation is explained. When reproducing the clock of a transmitting 
side in a receiving side, the transmit-clock information (PCR) 100 which arrived 
first is loaded to a counter 12. A counter 12 performs count actuation with the 
playback clock which a voltage controlled oscillator 11 outputs. Here, if 2nd 
PCR100 arrives, the playback clock information (STC) 101 which is the output of 
a counter 12 at this time will be inputted into a subtractor 13, and the difference 
15 with 2nd PCR100 which arrived will be called for. 

[0005] Since PCR100 is the value of the counter which operates with the clock of 
a sending set and STC101 is the value of the counter which operates with the 
clock of a receiving set, the difference of PCR100 and STC101 shows the 
amount resulting from the difference of the frequency between the clock of a 
sending set, and the clock of a receiving set. if the clock frequency of a sending 



set is higher than the clock frequency of a receiving set 20Hz - for 1 second - 
the increment of the counted value of PCR100 - the increment of the counted 
value of STC101 - 20 - it becomes a large value. Therefore, if the difference 10 
of PCR100 and STC101 is the same value in last time and this time, since the 
number counted by the same time amount is the same, a frequency is are the 
same. 

[0006] If it becomes the same whenever it arrives, it is shown [ this difference of 
whose is PCR100 ] that the progress condition of a counter became the same, 
i.e., a transmitting-side frequency and a playback frequency are the same. The 
amount from which the difference 15 outputted from a subtractor 13 is changed 
into control voltage 16 on a low pass filter and gain 14, the frequency of a 
voltage controlled oscillator 11 changes, the output of a counter 12 changes in 
connection with it, and the difference of PCR100 and STC101 changes 
decreases gradually. 

[0007] Clock playback of the same frequency as a transmitting side is performed 
by controlling the frequency of a voltage controlled oscillator 13 so that the value 
counted up by the same time amount becomes equal to a transmitting side so 
that the above-mentioned actuation may be repeated whenever PCR100 arrives, 



and the output (difference of PCR100 and STC101) of a subtractor 13 may 
become fixed. 

[0008] In addition, clock playback of the same frequency as a transmitting side is 
made, and the difference of PCR100 and STC101 usually maintains constant 
value (offset) in the condition of being stable. Since this loads PCR100 to a 
counter 12 at first, there is no offset at this time, but since it is before playback 
actuation of a transmitting-side frequency and a playback frequency is controlled 
so that the transmitting-side frequency and the playback frequency have shifted, 
PCR100 and a counter value shift gradually and difference becomes fixed with 
playback actuation, it is because it will have offset in the condition of having 
been stabilized. 

[0009] Moreover, if transmission of data is required of coincidence from two or 
more equipments when multiplexing the data of two or more communication 
devices in the network of ATM (Asynchronous Transfer Mode), for example, if a 
network is used in case it communicates, since it cannot transmit to coincidence, 
sequential transmission of those data will be carried out in a network. Thereby, 
the transmit data of a transmit terminal remains in a network temporarily, and 
spacing of transmission of the data transmitted from a sending set is no longer 



held with an accepting station. Such a situation is said that fluctuation is in a 
transmission line (network). 

[0010] When fluctuation exists in a transmission line, the receiving timing of PCR 
will also stop thus, as for difference 15, also expressing correctly the difference 
of the clock frequency of a transmitting side and a receiving side with the effect 
of fluctuation of fluctuation and the receiving timing of this PCR by fluctuation of 
a transmission line. That is, this difference 15 also shows the value with which a 
part for fluctuation was further given to the delta frequency between a 
transmitting side and a receiving side, consequently normal clock playback 
cannot be performed. Therefore, it enables it to perform clock playback 
stabilized from difference 15 by the low pass filter and gain 14 as cut the 
component of fluctuation. 

[0011] In addition, when it minds communication link transmission lines (usually 
for example, satellite communication, a ground wave, a cable, etc.) where the 
decided time slot is assigned, fluctuation is hardly produced. On the other hand, 
in the communication link transmission line where a communication link packet 
is transmitted irregularly, fluctuation will arise and still bigger fluctuation will arise 
in transmission by others, for example, the Internet. [ network / above-mentioned 



/ATM] 
[0012] 

[Problem(s) to be Solved by the Invention] As mentioned above, in the 
conventional clock regenerative apparatus, it was used as what only expresses 
the difference in the frequency during transmission and reception of the 
difference of transmit-clock information (PCR) and playback clock information 
(STC), and since it was controlling by not being based on receiving spacing of 
transmit-clock information, but inputting into a low pass filter and gain, when 
difference was equal, the same control voltage was outputted. 
[0013] However, although the values of the difference outputted by what has 
long transmission spacing of transmit-clock information, and the short thing will 
differ when there is the same delta frequency since the difference of 
transmit-clock information and playback clock information is proportional to 
receiving spacing of transmit-clock information for example, it is necessary to 
make the same control voltage to the oscillator for correcting the same delta 
frequency. 

[0014] Therefore, even if a delta frequency is the same, when transmission 
spacing of transmit-clock information differs and inputs (difference 15) differ, 



control voltage 16 which is different when the same low pass filter and gain are 
used will be outputted, and it is not desirable. For this reason, corresponding to 
transmission spacing of transmit-clock information, the technical problem that it 
was necessary to optimize occurred so that the suitable control voltage 
corresponding to a delta frequency might always be outputted. 
[0015] Moreover, by fluctuation of a transmission line, if the low cut off frequency 
of a low pass filter is taken in order to remove the fluctuation in order that 
fluctuation may mix also in the difference of a clock, the flattery to the receive 
clock of a playback clock will become blunt, and normal clock playback will take 
time amount. Therefore, the technical problem that it was necessary to optimize 
according to the amount [ transmission line ] of fluctuation occurred. 
[0016] 

[Means for Solving the Problem] A playback clock output means by which the 
clock regenerative apparatus concerning this invention outputs a playback clock, 
the clock which detects difference with the playback clock information which 
shows the frequency of the playback clock outputted from the transmit-clock 
information and the above-mentioned playback clock output means which show 
a transmitting-side clock frequency — difference - with a detection means this 



clock ~ difference — the above from a detection means - with the control means 
which controls the playback clock frequency of the above-mentioned playback 
clock output means based on difference Having an operating-characteristic input 
means to input control action property information to this control means, based 
on the control action property information that it is inputted from this 
operating-characteristic input means, the above-mentioned control means 
controls the playback clock frequency of the above-mentioned playback clock 
output means. 

[0017] moreover, the above-mentioned operating-characteristic input means - 
the above — while having a fluctuation information setting means to set up the 
fluctuation information which joins difference and to output as control action 
property information, the above-mentioned control means controls a playback 
clock frequency based on the fluctuation information set up with this fluctuation 
information setting means. 

[0018] moreover, the above into which the above-mentioned control means was 
inputted - it has a gain means to generate the control signal to the 
above-mentioned playback clock output means based on difference, based on 
the fluctuation information set up with the above-mentioned fluctuation 



information setting means, when fluctuation is small, gain in the 
above-mentioned gain means is enlarged, and when fluctuation is large, it is 
made to make gain small. 

[0019] moreover, the above into which the above-mentioned control means was 
inputted - it has the low pass filter processing means which takes out the low 
frequency component of difference, based on the fluctuation information set up 
with the above-mentioned fluctuation information setting means, when 
fluctuation is small, the cut off frequency of the above-mentioned low pass filter 
processing means is made high, and when fluctuation is large, it is made to 
make a cut off frequency low. 

[0020] moreover, the above-mentioned clock - difference - a fluctuation 
detection means to detect the magnitude of fluctuation and to set up as 
fluctuation information is established by [ of the time amount rate of change of 
the difference outputted from a detection means ] computing the rate of change 
further. 

[0021] Moreover, while the above-mentioned operating-characteristic input 
means is equipped with a playback clock status setting means to set up that the 
above-mentioned playback clock is a stable state, the above-mentioned control 



means controls a playback clock frequency based on the condition of the 
playback clock set as this playback clock stable state setting means. 
[0022] moreover, the above into which the above-mentioned control means was 
inputted — it has the low pass filter processing means which takes out the low 
frequency component of difference, and when it is set up with the 
above-mentioned playback clock status setting means that a playback clock is a 
stable state, it is made to make low the cut off frequency of the above-mentioned 
low pass filter processing means. 

[0023] moreover - as the above-mentioned clock status setting means — the 
above-mentioned clock — difference - the difference set up as the 
above-mentioned playback clock is a stable state when the time amount rate of 
change of the difference outputted from a detection means was detected and 
this time amount rate of change became smaller than a predetermined value - 
the rate-of-change detection means was established. 

[0024] moreover, the above-mentioned operating-characteristic input means - 
the above - a fluctuation information setting means to set up the fluctuation 
information which joins difference and to output as control action property 
information - having -- the above - difference — a rate-of-change detection 



means sets up the above-mentioned predetermined value based on the 
fluctuation information set up with this fluctuation information setting means. 
[0025] Moreover, it has the receiving spacing setting means which the 
above-mentioned operating-characteristic input means sets up spacing which 
receives the above-mentioned transmit-clock information, and outputs as control 
action property information, and the above-mentioned control means controls a 
playback clock frequency based on receiving spacing set up with this receiving 
spacing setting means. 

[0026] moreover, the above into which the above-mentioned control means was 
inputted — it has a gain means generate the control signal to the 
above-mentioned playback clock output means based on difference, when 
receiving spacing set up with the above-mentioned receiving spacing setting 
means is small, gain in the above-mentioned gain means enlarges, and when 
the above-mentioned receiving spacing is large, it is made to make gain small. 
[0027] Moreover, a receiving spacing detection means to detect spacing which 
receives the above-mentioned transmit-clock information, and to set up as the 
above-mentioned receiving spacing is established. 

[0028] Furthermore, the clock playback approach concerning this invention 



detects difference with the playback clock information which shows the 
frequency of the transmit-clock information and the playback clock in which a 
transmitting-side clock frequency is shown, and controls the above-mentioned 
playback clock frequency based on the fluctuation information set up with this 
detected difference. 

[0029] Moreover, the another clock playback approach concerning this invention 
detects difference with the playback clock information which shows the 
frequency of the transmit-clock information and the playback clock in which a 
transmitting-side clock frequency is shown, and controls the above-mentioned 
playback clock frequency based on this detected difference and the condition of 
the set-up playback clock. 

[0030] Moreover, the another clock playback approach concerning this invention 
detects difference with the playback clock information which shows the 
frequency of the transmit-clock information and the playback clock in which a 
transmitting-side clock frequency is shown, and controls the above-mentioned 
playback clock frequency based on receiving spacing set up with this detected 
difference. 
[0031] 



[Embodiment of the Invention] 

Gestalt 1. drawing 1 of operation is the block diagram showing the gestalt 1 of 
operation of the clock regenerative apparatus in this invention. The oscillator as 
a playback clock output means by which 1 outputs a playback clock, and 2 are 
counters which operate with the playback clock from this oscillator 1 , and output 
that counted value as a playback clock 101. Since a counter 2 operates with the 
playback clock of an oscillator 1, this playback clock information 101 is 
information which shows that frequency. 

[0032] 3 - a transmit-clock information receiving means and a clock - difference 
-- it is a subtractor as a detection means, and while receiving the transmit-clock 
information 100, the difference 102 of the received transmit-clock information 
100 and the playback clock information 101 outputted from the above-mentioned 
counter 2 is detected and outputted. 

[0033] 4 is a control means which outputs the control signal 104 which controls 
the playback clock of the above-mentioned oscillator 1 based on difference 102 
from this subtractor 3. 5 is an operating-characteristic input means for inputting / 
setting up the information which starts the control action property to the 
above-mentioned control means 4. 



[0034] Next, actuation is explained. When starting playback of a clock in this 
clock regenerative apparatus, the transmit-clock information 100 first inputted 
into a subtractor 3 is loaded to a counter 2. In addition, the flag which is a 
predetermined bit in the signal line with which the transmit-clock information 100 
is transmitted, or time series may detect arrival of the transmit-clock information 
as timing of this loading, and you may make it tell it with the signal line (not 
shown) in which arrival is shown. 

[0035] The value of the loaded counter 2 is outputted to a subtractor 3 as 
playback clock information 101 (this time playback clock information 101 = 
transmit-clock information 100). Moreover, a counter 2 is started from this loaded 
value, and advances count actuation with the playback clock from an oscillator 1 . 
If the 2nd transmit-clock information 100 arrives, in a subtractor 3, as for the 
transmit-clock information 100 and playback clock information 101 from the 
above-mentioned counter 2, difference 102 will be outputted as difference of the 
information difference is taken and indicates the clock frequency by the side of a 
transmitting side and playback to be. 

[0036] Moreover, the input of the information which starts the operating 
characteristic to a control means 4 is possible for the operating-characteristic 



input means 5, and the information is set as a control means 4. In a control 
means 4, the control signal 104 over an oscillator 1 is generated from difference 
102 based on the operating characteristic set up from this 
operating-characteristic input means 5. moreover - a control means 4 ~ clock 
information - difference 102 is held. 

[0037] Although various approaches can be considered about generation of the 
control signal 104 generated by the control .means 4, in this invention, based on 
the control action property information 105 that it is inputted from the 
operating-characteristic input means 5, a control means 4 generates a control 
signal 104, and control which can reproduce the clock of an oscillator 1 the 
optimal is performed. 

[0038] Here, the case where this control means 4 is constituted by the function of 
a low pass filter and gain is explained. Drawing 2 is the block diagram showing 
the example of a configuration of the control means 4 in such a case. 21 is a low 
pass filter as a low pass filter processing means which takes out a low frequency 
component from difference 102. In addition, this low pass filter 21 may be 
constituted from a H/W circuit, and may consist of S/W. And what takes the 
arithmetical mean of difference 102, the thing which carries out weighting and 



takes an average should just level a steep change of difference 102 that there 
should just be a function which takes out a low-frequency component 
functionally. 

[0039] 22 is a gain means to amplify the difference 102 through the 
above-mentioned low pass filter 21, and to generate the control signal 104 to an 
oscillator 1. 23 is the multiplier setting section which sets up the coefficient of 
performance to a low pass filter 21 and the gain means 22 based on the control 
action property information 105 from the operating-characteristic input means 5. 
[0040] The actuation which generates a control signal 104 from the difference 
102 in such a control means 4 is the same as usual fundamentally, and 
generates the control signal (electrical potential difference) which adjusts the 
frequency of an oscillator 1 so that the difference may be fixed (difference's 
becoming fixed if the frequency of a transmitting side and a receiving side is the 
same) corresponding to difference 102. For example, if it seems that count-up of 
a playback clock is small and difference 102 is large rapidly to the transmit clock, 
the electrical potential difference whose difference 102 increases and which 
carries out proportionally [ way ] and is outputted to an oscillator will be enlarged, 
the frequency of an oscillator will be raised, and the frequency of a playback 



clock will be made to approach the frequency of a transmit clock. In the condition 
(the frequency of a playback clock and a transmit clock is the same) that 
difference 102 is stable, the gain means 22 will amplify the signal from a low 
pass filter 21 on fixed gain. 

[0041] The function of a low pass filter 21 is explained here. Drawing 3 is also 
that the frequency characteristics of a low pass filter 21 are shown. A low pass 
filter 21 is making a cut off frequency low, and omits the signal of high frequency. 
That is, since a steep time change of difference 102 is leveled and outputted, 
even when it does not follow in footsteps of early change of an input (difference 
102) of the output signal one by one sensitively and an output signal changes 
corresponding to an input, the temporal response serves as a gently-sloping 
curve. Moreover, since it will follow in footsteps to an early change of an input 
(difference 102) sensitively while it becomes impossible to cut the noise of a RF 
etc. in order to seldom omit the signal of a RF if a cut off frequency is made high, 
when an output signal changes corresponding to an input, an output signal can 
take a steep curve. 

[0042] This low pass filter 21 has the effectiveness which removes the error 
included in the difference 102 resulting from the fluctuation generated in the 



transmission line which exists between transmitter-receivers. A control signal 
104 becomes gently-sloping, and although a transmission line swings, a 
playback clock stops swinging not much by taking the small cut off frequency of 
a low pass filter 21, when fluctuation of a transmission line is large. Moreover, 
when fluctuation of a transmission line is small, it is taking the large cut off 
frequency of a low pass filter, and a control signal 104 becomes possible [ taking 
a steep value ], and a playback clock makes it possible to follow a transmit clock 
quickly. 

[0043] Moreover, as mentioned above, since a low pass filter 21 does not have a 
steep change attached to the control signal 104 for controlling a playback clock 
to synchronize with a transmit clock since it is what makes the temporal 
response of difference 102 gently-sloping, in order to synchronize a clock, it 
takes time amount. Therefore, also in the actuation for establishing a 
synchronous condition, it is desirable to take the large cut off frequency of a low 
pass filter, to change a control signal 104 steeply, and to make it a playback 
clock follow a transmit clock quickly. 

[0044] As mentioned above, suitable playback clock control according to a 
situation can be performed, and it enables it to set up the cut off frequency of 



such a low pass filter 21 as control action property information 105 from the 
operating-characteristic input means 5 by this invention according to various 
situations, such as a situation [ transmission line ] of fluctuation, and the status of 
synchronous operation, by setting up the operating characteristic (cut off 
frequency) of a low pass filter 21 . 

[0045] Next, the function of the gain means 22 is explained. Usually, 
increment/reduction frequency of an oscillator 1 is proportional to a control signal 
104 mostly. Therefore, what is necessary is just to give the control signal 
increased / decreased by the delta frequency to a playback clock, if the delta 
frequency of a transmit clock and a playback clock is known. 
[0046] Drawing 4 is the explanatory view showing the temporal response of a 
delta frequency, and it is meant that the condition of the change changes with 
size of gain. If gain is enlarged, since frequency change will become large, it 
becomes possible to approach a desired frequency for a short time, however, if 
gain is enlarged too much, in order to change a frequency more than a delta 
frequency, an oscillation cuts. It will emit, if gain is furthermore enlarged. Since 
frequency change will become small if gain is made small, after the playback 
clock has synchronized with the transmit clock mostly, a playback clock can be 



maintained at stability, for example, it can suppress following fluctuation of an 
above-mentioned transmission line, and changing. However, if gain is made 
small too much, that a clock synchronizes will take time amount. 
[0047] As mentioned above, suitable playback clock control according to a 
situation can be performed, and it enables it to set up the operating 
characteristic (gain) of such a gain means 22 as control action property 
information 105 from the operating-characteristic input means 5 by this invention 
by setting up the operating characteristic (gain) of the gain means 22 according 
to various situations, such as a situation [ transmission line ] of fluctuation, and 
the status of synchronous operation. 

[0048] In addition, although the case where the property of the low pass filter 21 
in a control means 4 or the gain means 22 could be changed was explained, 
when the property of those functions cannot be changed easily, the same 
effectiveness can be acquired by preparing two or more low pass filters and 
gains with a different property, and using it, choosing the low pass filter and gain 
which have the optimal property by a selector etc. 

[0049] Moreover, in such clock playback, software may realize all or a part of 
generation of a control signal to an oscillator 1. Drawing 5 is a flow chart which 



shows such a case. 

[0050] At step S1, transmit-clock information is received first. The transmit-clock 
information received first is loaded to the counter which operates with a playback 
clock, the counter value (playback clock information) which operates at step S2 
with the transmit-clock information and the playback clock which were received 
- a clock - difference - while detecting information, it memorizes. At step S3, 
control action property information is read and it considers as the property (for 
example, a low pass filter and the property of gain) of future control information 
generate times. 

[0051] the clock information searched for at step S2 in step S4 - control of a 
playback clock is generated based on difference, for example, the low pass filter 
property set up at step S3 - clock information - control information is generated 
by covering a low pass filter over difference and applying the gain similarly set as 
the value as mentioned above. And a playback clock frequency is controlled by 
step S5 by the control information searched for by step S4. Such actuation is 
repeatedly performed, whenever it receives transmit-clock information, and a 
clock is reproduced. 

[0052] The case where it has a fluctuation information setting means to set up 



the information on the fluctuation which exists in a transmission line as an 
example of a configuration of the gestalt 2. operating-characteristic input means 
5 of operation is explained. As mentioned above, it is desirable to obtain the 
playback clock stabilized without having suppressed the effect effectively with 
the low pass filter 21, or having set up gain appropriately, having followed 
fluctuation of a transmission line, and changing to the fluctuation which exists in 
a transmission line. 

[0053] For this reason, corresponding to the magnitude of fluctuation, it is made 
to perform playback clock control by the control means 4 by inputting the control 
action property information 105 that the magnitude [ transmission line ] of 
fluctuation was taken into consideration from the operating-characteristic input 
means 5. Drawing 6 is a block diagram at the time of equipping the 
operating-characteristic input means 5 with the fluctuation information setting 
means 51. Next, the magnitude of fluctuation explains the case where the gain 
of the gain means 22 of drawing 2 is adjusted. 

[0054] The fluctuation of a transmission line is measured in advance, and is set 
as the fluctuation information setting means 51. With the operating-characteristic 
input means 5, based on the fluctuation set as the fluctuation information setting 



means 51, when fluctuation is large, gain is made small, and when fluctuation is 
small, the control action property information 105 which enlarges gain is sent to 
a control means 4. when fluctuation is large, clock playback come out and 
stabilized by making gain small can be performed, and when fluctuation is small, 
it enables it to take the synchronization of a clock by short time amount by 
enlarging gain 

[0055] Moreover, the magnitude of fluctuation explains the case where the cut 
off frequency of the low pass filter 21 of drawing 2 is adjusted. A low pass filter 
21 has the effectiveness which removes the error included in the difference 102 
resulting from the fluctuation generated in the transmission line which exists 
between transmitter-receivers as mentioned above. With the 
operating-characteristic input means 5, based on the fluctuation set as the 
fluctuation information setting means 51, when fluctuation is large, it is small in a 
cut off frequency, and when fluctuation is small, the control action property 
information 105 which enlarges a cut off frequency is sent to a control means 4. 
[0056] When fluctuation of a transmission line is large, a control signal 104 
becomes gently-sloping by taking the small cut off frequency of a low pass filter 
21, consequently although a transmission line swings, a playback clock stops 



swinging not much. Moreover, when fluctuation of a transmission line is small, it 
is taking the large cut off frequency of a low pass filter, and a control signal 104 
becomes possible [ taking a steep value ], and a playback clock makes it 
possible to follow a transmit clock quickly. 

[0057] Although the above explained the case where fluctuation information was 
set up beforehand, the case where fluctuation is detected next is explained. 
Drawing 7 is a block diagram at the time of equipping the 
operating-characteristic input means 5 with a fluctuation detection means 52 to 
detect the magnitude of fluctuation from difference 102. Next, actuation is 
explained. The difference 102 outputted from a subtractor 3 is inputted into the 
fluctuation detection means 52. With the fluctuation detection means 52, 
fluctuation is detected from that of the difference 102 inputted, the case where 
fluctuation is included in the transmission line as described previously - 
difference since fluctuation (error) is included also in information, the 
magnitude of fluctuation can be recognized using this. 

[0058] the result of the clock playback actuation by the control means 4 if 
playback of a clock is performed in the condition that there is no fluctuation in a 
transmission line — a time change of the past difference — gently-sloping -- a 



certain difference -- it moves toward a value and constant value is maintained in 
the condition of having been stabilized (lock), however - when fluctuation is in a 
transmission line, while a time change of difference strikes a wave with the width 
of face resulting from fluctuation - a certain difference ~ it moves toward the 
value. The part which has struck this wave is a part related to fluctuation of a 
transmission line. 

[0059] Drawing 8 (a) is the explanatory view showing an example of time amount 
change of the difference 102 in case fluctuation exists in a transmission line, 
what was expressed with the point — difference — it is — this difference — 
although what connected information by the smooth curve is shown in drawing, it 
is the curve expected that difference in case fluctuation of a transmission line 
does not have this changes in time. The distance of this curve and the actual 
value (point of drawing) of difference is so large that fluctuation is large. It is 
because the error of difference is also large, so distance will separate if 
fluctuation is large. A curve is drawn from the difference which received and it 
can be begun from a difference with actual difference to draw the magnitude 
[ transmission line ] of fluctuation. 

[0060] The cut off frequency of a low pass filter 21 and the gain of the gain 



means 22 are controllable as mentioned above using the magnitude of the 
drawn fluctuation. When a transmission-line condition changes or a receiving set 
is connected to a different transmission line by this, even if the magnitude of 
fluctuation changes, optimal clock playback control by the control means 4 can 
be performed automatically. 

[0061] Furthermore, the example which detects the magnitude of fluctuation with 
the above-mentioned fluctuation information setting means 52 is explained 
below, the difference which drawing 9 is a block diagram in this case, and 
detects the rate of a temporal response of difference 102 for the fluctuation 
detection means 52 - it has the rate-of-change detection means 53. this 
difference - the rate-of-change detection means 53 asks for the time amount 
rate of change (difference is differentiated on a time-axis) of difference 102. 
Drawing 8 (b) is the explanatory view showing an example of change of the time 
amount rate of change of difference, and a point is the rate of change of 
difference. When there is no fluctuation of a transmission line, the time amount 
rate of change of difference approaches 0 gently-sloping, as shown in the curve 
of drawing. That is, change of difference is lost and it becomes a certain 
constant value. However, when fluctuation of a transmission line exists, there is 



always change of difference, and difference does not converge the rate of 
change of difference, either. Although the rate of change of difference 
approaches 0, only the part of fluctuation will always be gone up and down 
focusing on 0. 

[0062] Based on the time amount rate of change of this difference, it asks for that 
rate of change in the fluctuation detection means 52 further. When there is 
fluctuation, if it is in the condition mostly stabilized by the playback clock, the 
result (rate of change of the time amount rate of change of difference) will say 
the value of the plus over 0, and minus, or will come. (In the example of drawing 
8 (b), since an increment and reduction have become by turns, as for the change 
direction of the rate of change of difference, they will repeat the value of plus and 
minus of that rate of change by turns) When the width of face of change of the 
time amount rate of change of this difference is wavy, it can be used as 
magnitude of fluctuation. That is, even when there is no fluctuation in a 
transmission line, in order to reproduce a clock, there is change of a certain 
amount of difference, but when there is fluctuation, a big change which is extent 
which the sign of the time amount rate of change of difference reverses should 
occur, and this is used as fluctuation. Thereby, optimal playback clock control 



can be performed automatically. 

[0063] The case where it has a playback clock status setting means to set up 
that a playback clock is a stable state as an example of a configuration of gestalt 
3. of operation, next the operating-characteristic input means 5 is explained. 
Drawing 10 is a block diagram at the time of equipping the 
operating-characteristic input means 5 with the playback clock status setting 
means 54. Usually, clock playback control is divided into the control for setting a 
clock, and the control for performing clock (it not swinging) playback stabilized 
from a clock suiting (locking). It is required to improve the flattery nature of a 
playback clock to a transmit clock, in order to set a clock quickly, and in order to 
perform stable clock playback, what the time amount rate of change of a clock is 
made small for (flattery nature is worsened) can attain. 

[0064] For this reason, corresponding to the condition of a playback clock, it is 
made to perform playback clock control by the control means 4 by inputting the 
control action property information 105 that it took into consideration whether it 
was in the condition which the playback clock locked from the 
operating-characteristic input means 5. 

[0065] A means to input the timer which clocks elapsed time, and its 



predetermined time if predetermined time passes and it can assume that the 
playback clock is in a lock condition is established as a playback clock status 
setting means 54 after operation of a receiving set, and a setup of the condition 
of a playback clock can be set up beforehand. Moreover, the condition of a 
playback clock can also be dynamically detected and set up so that it may 
mention later. In the playback clock status setting means 54, if it is set up that 
the playback clock locked, the operating-characteristic input means 5 will send 
the control action property information 105 that the small number of cut off 
frequencies of a low pass filter 21 is taken to a control means 4. thereby — a 
control signal 104 ~ being gently-sloping (change being ) - the stable clock is 
reproducible. On the contrary, before a clock locks, it is making it take the large 
cut off frequency of a low pass filter, and the flattery of a playback clock to the 
transmit clock which receives becomes good. 

[0066] As mentioned above, what the clock locked is detected and stable clock 
(there is little fluctuation) playback can be realized by making low the cut off 
frequency of the low pass filter within a control means after it. 
[0067] Next, the case where the condition of a playback clock is dynamically 
detected from difference 102 is explained, the difference which detects the rate 



of a temporal response from difference 102 as a playback clock status setting 
means which equips the operating-characteristic input means 5 with drawing 11 
~ it is a block diagram at the time of having the rate-of-change detection means 
55. this difference - the difference prepared in order that the rate-of-change 
detection means 55 might detect the magnitude of the fluctuation explained by 
drawing 9 - it is the same as that of the rate-of-change detection means 53. 
[0068] the difference 102 first outputted from a subtracter 3 - difference - it 
inputs into the rate-of-change detection means 55. difference ~ with the 
rate-of-change detection means 55, time amount change of the difference 102 
inputted is detected. The example of time amount change of difference 102 is a 
thing as shown in drawing 8 (a), and the time amount rate of change of 
difference becomes like drawing 8 (b). the time of change of this time difference, 
i.e., the time amount rate of change of difference, falling within a fixed range - 
difference - with the rate-of-change detection means 55, it sets up that it is in 
the condition which the clock locked and which was rich and was stabilized by 
nothing and the playback clock. In addition, the fluctuation in fixed within the 
limits can be presumed to be what is depended on fluctuation of a transmission 
line. 



[0069] And if it is set up that it is in the condition stabilized by the playback clock, 
the operating-characteristic input means 5 will send the control action property 
information 105 that the small cut off frequency of a low pass filter 21 is taken to 
a control means 4. thereby - a control signal 104 - being gently-sloping (change 
being ) ~ the stable clock is reproducible. 

[0070] As mentioned above, according to the condition of a playback clock, 
suitable clock playback control by the control means 4 can be performed 
automatically. 

[0071] the case which the clock locked where it is rich and makes - this 
operation gestalt - difference - the case where fluctuation is included in the 
transmission line although informational time amount rate of change is used - 
difference - fluctuation (error) is included also in information, consequently, 
difference - although informational time amount rate of change will also swing, 
the clock locked, without becoming below the value that has the time amount 
rate of change of this difference depending on the magnitude [ transmission 
line ] of fluctuation - be rich and make - it may be lost, the fluctuation 
information setting means 51 which was explained by drawing 6 or drawing 9 as 
an example which solves this - the operating-characteristic input means 5 - 



further - preparing — the fluctuation information — difference ~ outputting to a 
rate-of-change detection means 55 - difference - drawing 12 is the block 
diagram showing such a configuration, being able to set up the criteria of the 
magnitude of time-amount change of the difference for judging what the clock 
locked in the rate-of-change detection means 55. 

[0072] difference - with the rate-of-change detection means 55, the magnitude 
of time amount change of the difference which judges what the clock locked can 
be optimized from fluctuation of the transmission line set as the fluctuation 
information setting means 51, and what the clock locked can be recognized 
correctly, although various fluctuation of a transmission line and relation of 
recognition of the lock of a clock are considered - the difference of last time and 
this time for example, - when fluctuation of a transmission line is large, by the 
recognition approach of the lock of the clock been [ a clock / it ] rich and made 
which locked the case where it is below the value A with an informational 
difference, the lock of the clock corresponding to fluctuation can recognize by 
enlarging a certain value A, and making a certain value A small, when fluctuation 
is small. 

[0073] Furthermore, in order to recognize correctly what the clock locked in this 



way, when using fluctuation information, it can ask with the configuration of 
drawing 12 using an approach which explained the fluctuation information by 
drawing 9 . drawing 9 explained - as - difference the difference detected with 
the rate-of-change detection means 55 - it is because the magnitude of 
fluctuation is called for by asking for rate of change further from rate of change, 
in this case - first - difference - the rate-of-change detection means 55 - 
difference - rate of change is detected, it is sent to the fluctuation information 
setting means 51 , and the magnitude of fluctuation is called for by asking for that 
rate of change further here, and the magnitude of the called-for fluctuation - 
difference - it is returned to the rate-of-change detection means 55, and is used 
for lock decision of a clock, in addition, difference - up to generation of the 
magnitude of fluctuation from detection of rate of change - difference you may 
constitute so that it may carry out within the rate-of-change detection means 55. 
[0074] Moreover, when controlling according to the condition of the above 
playback clocks, software may realize to [ all or a part of ] generation of the 
control signal 104 from detection of the condition of a playback clock to an 
oscillator 1. drawing 13 - as this example - difference - it is a flow chart in the 
case of processing from detection of rate of change to directions of the cut off 



frequency of the low pass filter 21 as control action property information. 
[0075] first -- step S10 - clock information - difference is received, step S11 - 
the above — difference — information is accumulated, the difference to 
accumulate the number of informational is deleted from an old thing, when 
making it into finite, this difference at step S12 ~ information and the difference 
accumulated before — information — comparing — difference -- an informational 
temporal response is detected, although the detection approach of a temporal 
response exists [ that it is various and ] - the difference of the last time and this 
time in an easy example ~ few [ case / of being smaller than a value with an 
informational difference ] (time-amount rate of change: smallness) in time 
amount change - ** — it carries out and time amount change enlarges the case 
of being larger than a certain value. 

[0076] the clock information searched for at step S12 in step S13 - difference - 
it branches to the size of an informational time amount change. When time 
amount change is large, nothing is done but this processing is ended. When time 
amount change is small, it branches to step S14. At step S14, directions which 
make low the cut off frequency of a low pass filter are created, and it outputs to 
an operating-characteristic input means, such actuation - difference — 



whenever it receives information, it carries out repeatedly, and the property 
applied to playback in a clock is controlled. 

[0077] The case where it has a receiving spacing setting means to set up 
spacing which receives transmit-clock information as an example of a 
configuration of gestalt 3. of operation, next the operating-characteristic input 
means 5 is explained. In the conventional thing, although a control means 4 
inputs the difference 102 of the transmit-clock information (PCR) 100 and the 
playback clock information (STC) 101 outputted from a counter 2 and is 
controlling the oscillator 1 based on this, the magnitude of this difference 102 will 
change to the delta frequency which is, for example between transmission and 
reception, and exists with spacing which receives PCR100 which is the count 
information on a transmit clock. Therefore, if ****** for systems and receiving 
spacing of PCR100 from which receiving spacing of PCR100 differs change, it 
will be necessary to change the property of a low pass filter or gain 
corresponding to it. 

[0078] Then, it enables it for this operation gestalt to perform proper clock 
playback by the control means 4 by setting up receiving spacing of a transmit 
clock from the operating-characteristic input means 5. Drawing 14 is a block 



diagram at the time of equipping the operating-characteristic input means 5 with 
the receiving spacing setting means 56. Next, the magnitude of fluctuation 
explains the case where the gain of the gain means 22 is adjusted. Receiving 
spacing is decided according to the specification of the system applied, and is 
suitably set as the receiving spacing setting means 56. 

[0079] With the operating-characteristic input means 5, based on receiving 
spacing set as the receiving spacing setting means 56, control action property 
information is given to a control means 4 so that the gain of the gain means 22 
may be in inverse proportion to receiving spacing, namely, the difference to 
which it comes out to the same delta frequency, and the value has become large, 
for example because receiving spacing is large since the value of difference 102 
will become large if receiving spacing is large, and the value of difference 102 
will become small if receiving spacing is small even if it is — it enables it to output 
the control signal 104 which is the corresponding output as a suitable value by 
making gain small to a value 

[0080] Furthermore, the case where receiving spacing is detected dynamically is 
explained. Drawing 15 is a block diagram at the time of having a receiving 
spacing detection means 57 to detect receiving spacing from the receiving 



timing of PCR100. PCR100 is inputted into this receiving spacing detection 
means 57, that receiving spacing is detected using an internal timer etc., and it is 
set as the receiving spacing setting means 56. 

[0081] As an input, if the transmit-clock information 100 is inputted into the 
receiving spacing detection means 7, it will record the time of day which received 
the transmit-clock information with the receiving spacing detection means 7 
using an internal timer etc. And a difference with the time of day which recorded 
the recorded time of day last time at the time of transmit-clock information 
reception is taken, and receiving spacing is computed. 

[0082] It inputs into the receiving spacing setting means 56 by making into 
receiving spacing information the value which took that average how many times, 
making computed receiving spacing as one. This detects receiving spacing of 
transmit-clock information automatically, and suitable clock playback control can 
be automatically performed by using this for the gain control of the gain means 
22 as mentioned above. 

[0083] Software may realize all or a part of such receiving spacing detection 

actuation. Drawing 16 is a flow chart which shows such a case. 

[0084] At step S21, transmit-clock information is received first. At step S22, the 



receipt time of the above-mentioned transmit-clock information is measured with 
a timer etc., and is saved. At step S23, receiving spacing is computed from the 
difference of this receipt time and the receipt time of transmit-clock information 
which received before. Receiving spacing information is generated at step S24. 
Although the generation method of receiving spacing information exists [ that it is 
various and ], it has the approach of making what took the average of that 
receiving spacing how many times receiving spacing information etc. in an easy 
example. At step S25, the computed receiving spacing information is outputted 
to an operating-characteristic input means. Thus, receiving spacing of 
transmit-clock information is detected automatically, and suitable clock playback 
control is automatically performed by using for control of the gain of ******. 
[0085] In addition, although the operation gestalt of all above explained the case 
where the property of a low pass filter 21 or the gain means 22 was changed in a 
control means 4, it is applicable to all operation gestalten to acquire the same 
effectiveness by preparing two or more low pass filters and gains with a different 
property, and using it, choosing the low pass filter and gain which have the 
optimal property by a selector etc. 
[0086] 



[Effect of the Invention] Since it has an operating-characteristic input means to 
input control action property information to a control means and the control 
means controlled the playback clock frequency of a playback clock output 
means based on this control action property information according to this 
invention as mentioned above, the effectiveness that optimal clock playback 
control can be performed corresponding to various situations is done so. 
[0087] Moreover, since the control means controlled the playback clock 
frequency based on this fluctuation information while having a fluctuation 
information setting means to have set up the fluctuation information which joins 
difference and to output as control action property information, the effectiveness 
that suitable clock playback control according to the magnitude [ transmission 
line ] of fluctuation can be performed is done so. 

[0088] Moreover, since gain in the above-mentioned gain means was enlarged, 
and it was made to make gain small based on fluctuation information when 
fluctuation was large when fluctuation was small, the effectiveness that the clock 
in the stable clock playback or the stable short time can be synchronized is done 
so. 

[0089] Moreover, since the cut off frequency of the above-mentioned low pass 



filter processing means was made high, and it was made to make a cut off 
frequency low based on fluctuation information when fluctuation was large when 
fluctuation was small, although a transmission line swings, a playback clock 
stops swinging not much, and a playback clock does so the effectiveness of 
coming to follow a transmit clock quickly. 

[0090] moreover, the above-mentioned clock - difference - since a fluctuation 
detection means to have detected the magnitude of fluctuation and to set up as 
fluctuation information by [ of the time amount rate of change of the difference 
outputted from a detection means ] computing the rate of change further was 
established, the effectiveness that clock playback control according to 
fluctuation can be performed automatically is done so. 

[0091] Moreover, since the playback clock frequency was controlled based on 
the condition of this playback clock while having a playback clock status setting 
means to set up that a playback clock is a stable state, the effectiveness that 
suitable clock playback control by the control means can be performed 
according to the condition of a playback clock is done so. 

[0092] Moreover, since it was made to make low the cut off frequency of a low 
pass filter processing means when it was set up with a playback clock status 



setting means that a playback clock is a stable state, it is effective in the ability to 
perform suitable clock control after a playback clock is stabilized. 
[0093] moreover, a clock difference the difference set up as a playback clock 
is a stable state when the time amount rate of change of the difference outputted 
from a detection means was detected and this time amount rate of change 
became smaller than a predetermined value ~ since the rate-of-change 
detection means was established, a clock does so automatically the 
effectiveness that suitable clock playback control based on a stable state can be 
performed. 

[0094] Moreover, since the stable state of a playback clock was set up based on 
fluctuation information, the effectiveness that the stable state of the suitable 
playback clock according to the magnitude of fluctuation can be judged is done 
so. 

[0095] Moreover, since it has a receiving spacing setting means to set up 
spacing which receives transmit-clock information and to output as control action 
property information and the control means controlled the playback clock 
frequency based on receiving spacing, the size of receiving spacing is not 
started but the effectiveness that always suitable clock playback control can be 



performed is done so. 

[0096] Moreover, since gain in the above-mentioned gain means was enlarged, 
and it was made to make gain small when the above-mentioned receiving 
spacing was large when receiving spacing was small, the effectiveness that 
suitable clock playback control according to receiving spacing can be performed 
is done so. 

[0097] Moreover, since a receiving spacing detection means to have detected 
spacing which receives transmit-clock information and to set up as the 
above-mentioned receiving spacing was established, the effectiveness that 
suitable clock playback control according to receiving spacing can be performed 
automatically is done so. 

[0098] Furthermore, according to the clock playback approach concerning this 
invention, the effectiveness that difference with the playback clock information 
which shows the frequency of the transmit-clock information and the playback 
clock in which a transmitting-side clock frequency is shown is detected, and 
clock playback control according to fluctuation can be performed since the 
above-mentioned playback clock frequency is controlled based on the 
fluctuation information set up with this detected difference is done so. 



[0099] Moreover, difference with the playback clock information which shows the 
frequency of the transmit-clock information and the playback clock in which a 
transmitting-side clock frequency is shown is detected, and since the 
above-mentioned playback clock frequency is controlled based on this detected 
difference and the condition of the set-up playback clock, a clock does so the 
effectiveness that suitable clock playback control based on a stable state can be 
performed. 

[0100] Moreover, difference with the playback clock information which shows the 
frequency of the transmit-clock information and the playback clock in which a 
transmitting-side clock frequency is shown is detected, and since the 
above-mentioned playback clock frequency is controlled based on receiving 
spacing set up with this detected difference, the effectiveness that suitable clock 
playback control according to receiving spacing can be performed is done so. 



DESCRIPTION OF DRAWINGS 



[Brief Description of the Drawings] 

[Drawing 1] It is the block diagram of the clock regenerative apparatus in the 
gestalt of implementation of this invention. 

[Drawing 2] It is the block diagram having shown the example of a configuration 
of the control means in the clock regenerative apparatus in the gestalt of 
implementation of this invention. 

[Drawing 3] It is an explanatory view explaining the property of the low pass filter 
in the gestalt of implementation of this invention. 



[Drawing 4] It is an explanatory view explaining the value of gain and the 
example of time amount change of a delta frequency in the gestalt of 
implementation of this invention. 

[Drawing 5] It is the flow chart which shows the clock playback actuation in the 
gestalt of implementation of this invention. 

[Drawing 6] It is the block diagram of the clock regenerative apparatus in the 
gestalt of implementation of this invention. 

[Drawing 7] It is the block diagram of the clock regenerative apparatus in the 
gestalt of implementation of this invention. 

[Drawing 8] It is an explanatory view explaining the example of the difference of 
the clock information at the time of the clock playback control in the gestalt of 
implementation of this invention, and the time amount rate of change of 
difference. 

[Drawing 9] It is the block diagram of the clock regenerative apparatus in the 
gestalt of implementation of this invention. 

[Drawing 10] It is the block diagram of the clock regenerative apparatus in the 
gestalt of implementation of this invention. 

[Drawing 11] It is the block diagram of the clock regenerative apparatus in the 



gestalt of implementation of this invention. 

[Drawing 12] It is the block diagram of the clock regenerative apparatus in the 
gestalt of implementation of this invention. 

[Drawing 13] It is the flow chart which shows the clock playback actuation in the 
gestalt of implementation of this invention. 

[Drawing 14] It is the block diagram of the clock regenerative apparatus in the 
gestalt of implementation of this invention. 

[Drawing 15] It is the block diagram of the clock regenerative apparatus in the 
gestalt of implementation of this invention. 

[Drawing 16] It is the flow chart which shows the clock playback actuation in the 
gestalt of implementation of this invention. 

[Drawing 17] It is the block diagram of the conventional clock regenerative 
apparatus. 

[Description of Notations] 

1 Oscillator 

2 Counter 

3 Subtractor 

4 Control Means 



5 Operating-Characteristic Input Means 

21 Low Pass Filter 

22 Gain Means 

51 Fluctuation Information Setting Means 

52 Fluctuation Detection Means 

53 Difference Rate-of-Change Detection Means 

54 Playback Clock Status Setting Means 

55 Difference — Rate-of-Change Detection Means 

56 Receiving Spacing Setting Means 

57 Receiving Spacing Detection Means 



